SYNOPSIS Thirty-nine sarcomas of breast are described. The patients' ages ranged from 26 to 78 years but most patients were middle-aged or elderly. Evidence is adduced that 16 of the tumours arose from pre-existing fibroadenomas and others very probably did so. Many tumours were adenosarcomas and one was a carcinosarcoma which preserved its structure in a lymph-node metastasis. Recurrences were mostly local, but a small group had a much graver prognosis. A pleomorphic and giant-cell structure usually meant a high degree of malignancy but the significance of cartilaginous or bony metaplasia, present in seven tumours, was less certain.
This paper reviews those cases diagnosed as sarcoma of the breast in three large teaching hospitals during the past 25 years. Although this type of tumour has proved to be comparatively rare, in that only 39 cases were found, the most striking fact to emerge was the close relationship which often existed between the sarcoma and a pre-existing fibroadenoma. The presence or absence of this relationship provided in fact a useful way of classifying the tumours into (1) malignant fibroadenomas, in which a new growth of sarcomatous, adenosarcomatous, or even carcinosarcomatous tissue had developed from a fibroadenoma; (2) sarcomas with included epithelial structures (adenosarcomas), in which a fibroadenomatous origin was less certain; and (3) 'pure' sarcomas, which had no detectable link with preexisting fibroadenomas.
Two features of this scheme of classification should be made clear. First it is exclusively histological, since clinical assessment of the nature and potentialities of breast tumours consisting largely of connective tissue is rather inexact, probably because surgeons rarely encounter them; and secondly, there is no hard and fast division between the groups and the distinction between groups I and 2 is particularly tenuous.
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RESULTS
The main features of the 39 cases are listed in Tables  I, II , and III. MALIGNANT 
FIBROADENOMAS
The malignant fibroadenomas (Table I) are 16 in number. Basically, these are fibroadenomas with a stroma which has become sarcomatous; 10 of the fibroadenomas are mainly intracanalicular ('giant' fibroadenomas) (Figs. I and 2) and six mainly pericanalicular in structure. Seven of the cases are both histologically and clinically malignant; six are histologically malignant; and inz three cases (Nos. 2, 3, and 4) the evidence of malignancy is largely clinical. In some of the 13 tumours showing histological malignancy, the sarcomatous part of the tumour is relatively small and it could have been missed if only one or two sections from each tumour had been examined. Of the 16 patients, four had recurrences in the operation site; one of these four later died of sarcomatosis, and so did two other women. (Fig. 3 ), but in spite of histological evidence of malignancy (Fig. 4) Table II) presented with a lump in the right breast which had been growing for five months. On examination it was 'the size of an orange' and situated in the upper outer quadrant. There were attachments to the skin and deep structures, and the overlying skin was inflamed. A radical mastectomy was performed. The tumour was a firm, apparently encapsulated mass, 6 cm. diameter. Microscopy showed that it was a fibrosarcoma in which were embedded many glands (Fig. 9 ). The sarcomatous tissue surrounding some of these ducts was remarkably basophilic (Fig. 10 ) and sometimes resembled hyaline cartilage (Fig. 11) . Necrosis was extensive. The axillary nodes were free of tumour. The patient remained well for four years, but four and a half years after the operation she returned to hospital with a history of loss of weight of 14 lb. in the previous six months. The mastectomy scar and the left breast were normal but a chest radiograph showed a single rounded shadow in the right lung for which pneumonectomy was performed. The excised lung contained a solid tumour which replaced the middle lobe. Histologically this was a well-differentiated spindle-cell sarcoma lacking epithelial elements. The patient died four days after operation. At necropsy there were no othei deposits and death had been caused by multiple thrombi in the pulmonary arteries.
On clinical grounds this patient was thought to have a carcinoma of the breast and therefore a radical mastectomy was done. This may be why there was no recurrence in the mammary area and perhaps also why metastatic recurrence was delayed for four and a half years. On the other hand, the fact that metastasis took the form of a solitary, welldefined mass which was easily resected suggests that the tumour was not highly invasive and therefore less liable to produce multiple secondaries.
WITH TWO LOCAL RECURRENCES A woman of 58 (Case 22, Table JI ) reported with a lump in the right breast which had been present for one month and which, though hard, was mobile. Simple mastectomy was performed. Microscopy of the excised tumour (6 cm. diameter) showed a spindle-cell sarcoma with fairly scanty epithelial elements. The patient remained well for some six months but within nine months of the operation a mass 5-5 cm. diameter had developed at the operation site. This was excised and microscopy revealed a somewhat higher degree of malignancy. Two months after this episode she developed another recurrence in the subcutaneous tissue above the operation scars, and Sarcoma of breast, with particular reference to its origin fromn fibroadenonia 
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The tumour was ovoid and measured about 2 5 cm. in its long axis. It was partly cystic. The solid parts cut with a gritty sensation. There was no definite capsule. Histologically, the specimen was an osteochondrofibrosarcoma (Figs. 12 and 13) . Cellular pleomorphism was great and many giant cells, some resembling osteoclasts, were present. There were groups of tumour cells within many blood vessels. Necrosis was extensive. Death from sarcomatosis occurred 18 months after operation. This is another example of highly malignant breast sarcoma: the tumour was small, it was noticed only 10 days before operation, treatment was radical, but disseminated secondaries were detected within about a year of operation and death occurred a few months later. This outcome was readily forecast from the histological features and particularly by the widespread vascular penetration by growth. The tumour's complex structure also illustrates the metaplastic potentialities of breast mesenchyme.
DISCUSSION AGE INCIDENCE
The ages of these 39 cases of sarcoma ranged from 26 to 78 years, but the majority were in elderly women. Few long antedated the menopause, and the one which did do (Case 38, Table III) is much the least satisfactory of the whole series, in that the patient, a woman of 26, had been exposed for some years to oestrogens in the course of her employment in a drug-making factory, and anaplasia of the tumour cells was so complete that the possibility of her having spindle-cell carcinoma cannot be excluded.
INCIDENCE
There is uncertainty over the frequency with which sarcoma of breast occurs. Illingworth and Dick (1941) put it as high as 3 % of all mammary tumours, whereas Willis (1948) diagnosed it only once among 698 breast tumours. Our experience suggests that the true figure is somewhere between those extremes. Thus eight of the 39 cases occurred in the last 10 years in one hospital, and during the same period there were 868 carcinomas of breast, that is, the eight sarcomas formed 0-9 % of all malignant breast tumours. Undoubtedly, the widely varying estimates of incidence are at least partly accounted for by the vagueness of the term 'malignancy'. Most breast sarcomas are of moderate malignancy by any criteria, and since the large majority are curable by adequate surgery, a certain latitude in the interpretation of the histological features is permissible without serious repercussions. It must be made clear therefore that in all but a few of the present series of cases the features of malignancy were unmistakable on microscopy; and the few which did not possess such a histological structure (Cases 3 and 4, Table I ) were malignant clinically. The larger matter of the histogenesis of sarcoma of breast also bears on this question of incidence.
HISTOGENESIS
Probably the most important clue to the histogenesis of at least a significant proportion of breast sarcomas is provided by Table I which lists those tumours which undoubtedly developed from fibroadenomas, and by Table II , which lists the tumours with an adenosarcomatous structure. Fibroadenomas generally arise in younger women and seem to be hormone-dependent to a certain extent as most of them tend to regress after the menopause.
However, Table I shows that some fail to do so and start to grow in an aggressive way. Although this new growth is primarily on the part of the fibroadonoma's connective tissue, the epithelium is very often involved too, for the malignant parts of many of the tumours listed in Table I contained glandular elements which appeared to be integral parts of the new tissue, that is, they were adenosarcomas. In fact, in several cases the abnormal shape of the glands and the pleomorphism and mitotic activity of the epithelial cells (Fig. 5) suggested carcinoma. But the only certain example of carcinomatous transformation of the epithelial element was provided by Case 15 (Table I) where the axillary lymph-node metastasis contained both epithelial and mesenchymal components (Fig. 8) . The relationship between breast epithelium and its supporting stroma is very intimate, and the fibroadenoma is a true 'mixed' tumour. It is hardly surprising therefore that adenosarcomatous and even carcinosarcomatous transformation should occur in a fibroadenoma of breast. What is remarkable is the way the epithelium and connective tissue remain together, even to the extent of metastasizing to a lymph node (Fig. 8) .
As fibroadenomas occasionally undergo adenosarcomatous change the adenosarcomas listed in Table II (Table LII) , experience with the cases listed in Tables I and II suggests that the more closely these are examined, the greater is the proportion found to contain epithelial elements. Another feature which tends to link this group with many of the tumours in Tables  I and LI is their marked tendency to be myxosarcomatous.
Lastly, it is probably significant that breast sarcoma is a tumour of the 'carcinoma age' group. In this it is reminiscent of such 'secondary' sarcomas as osteogenic sarcoma developing in bones affected by Paget's disease or of leiomyosarcoma arising from a uterine fibromyoma. By analogy breast sarcoma may well be a 'secondary' type of growth.
TERMINOLOGY
The terminology of breast conditions is notoriously confused and several other terms might be applied to some of the tumours described in this paper. One is 'giant' fibroadenoma. Fibroadenomas occur in all sizes, and, understandably, many pathologists have labelled as 'giant' those tumours, pericanalicular and/ or intracanalicular in type, which struck them as unusually large. However, the term was given a more specific meaning by Treves and Sunderland (1951) when they stated that the essential feature of a giant fibroadenoma is the disproportionate growth of the mesenchymal component (Fig. 1) ; that is, the term 'giant' should refer only to the relative size and cellularity of the intracanalicular 'clubs' or processes. Naturally, most giant fibroadenomas are large tumours, but small ones (1 or 2 cm. diameter) possessing such giant processes do occur. There is much to be said for Treves and Sunderland's usage, but unfortunately there is little doubt that pathologists will continue to use giant to describe the size of a tumour and even to apply it to unusually large pericanalicular fibroadenomas.
Giant fibroadenomas in the strict sense of the term may be simple or malignant and the malignant ones form a substantial fraction of all breast sarcomas. Ten of the 16 tumours in Table I qualify as giant fibroadenomas, and these therefore constitute about 25% of the present series of 39 sarcomas. Six of these 10 cases occurred in 20 years in one of the three hospitals concerned in the present study. During the same period there were in the same hospital 11 other patients with tumours which were histologically benign or of doubtful malignancy and which are therefore not included in Table I . Incidentally, the reasons for not including at least some of these 11 neoplasms in Table I (Goodall and Curran, 1953) .
Cystosarcoma phyllodes is an old term (Muller, 1838) (Table I) , a patient who died from sarcomatosis four years after mastectomy for a large 'fibroadenoma' (Collins and Dodge, 1959) . Several reasons for this discrepancy can be suggested. Where the tumour has developed from a fibroadenoma, only a part of the fibroadenoma's 'stroma' may have undergone malignant change, and this part may be readily missed when relatively few blocks are taken for histology. Many of these sarcomas invade the tissues on a very broad front and often acquire a dense but incomplete fibrous 'capsule' (Figs. 4, 9, and 10) which can mislead the careless observer. In addition breast sarcomas tend to be noticeably mucoid macroscopically and myxomatous histologically; and myxomatous tumours are notoriously unpredictable. Willis (1948) believes, in fact, that it is not worthwhile trying to distinguish between myxoma and myxosarcoma and that all prominently myxomatous tumours should be regarded as malignant. Probably the most important factor of all, however, is the tendency for the pathologist to regard as invariably benign anything even vaguely resembling a fibroadenoma and to ignore quite definite histological evidence of malignancy. 'Pure' sarcomas (Table III) give him little trouble, on the other hand, although he may fail to realize that a small minority of breast sarcomas are very invasive and are able to kill within a remarkably short period of time.
With regard to prognosis, the significance of bone or osteoid in the tumour is uncertain. Admittedly they were present in two of the three rapidly-fatal cases (Cases 29, 33, and 37, Table III) but they were also present in four other cases (Case 9, Table I and Cases 18, 24, and 25, Table II), of which only one has had a reasonably long follow-up (Case 9, Table I ), so far with no signs of recurrence. As might be expected, invasion of blood vessels was prominent in those tumours which exhibited the greatest degree of clinical malignancy (e.g., Cases 29 and 37, Table III) .
There is no apparent connexion between prognosis and either the size of tumour at operation or the length of time it had been known to be present before operation.
